Abstract. Model calculations of the electrodynamics of the high-latitude ionosphere are compared to measurements made by the Viking satellite during July-August 1986. The model calculations are based on the IZMEM procedure, where the electric field and currents in the ionosphere are given as functions of the interplanetary magnetic field. The events chosen correspond to the growth, the expansion, and the recovery phases of substorms. During the growth and expansion phases the correlation between the model results and the satellite data is rather good. During recovery phase the correlation is not as good. The correlation between modeled and observed quantities suggest that during growth and expansion phase the magnetosphere is mainly directly driven by the solar wind, whereas during recovery phase it is mainly driven by internal processes, i.e., loading-unloading. Best fit is obtained when averaging the measured quantities over a few minutes, which means adjusting the spatial resolution of the measurements to the resolution of the model. Different time delays between the interplanetary magnetic field observations and those of Viking were examined. Best agreement was obtained, not surprisingly, for time delays corresponding to the estimated information transit time from the solar wind spacecraft to the ionosphere.
Introduction
Observations of various phenomena in the polar caps are relatively sparse, and therefore our knowledge of the global electrodynamics in these regions is generally based on inferences drawn from statistical analysis of large data sets or from event studies.
In the geospace environment modeling (GEM) program, two models are considered for synthesis of sparse high-latitude data [Lotko, 1993] The fact that the best correlation was obtained for a nonpositive delay time demonstrates two things. First, that it is crucial in genera] that the delay time be chosen properly. Second, that in this particular case, substorm recovery phase, the directly driven assumption is not viable but rather a loading-unloading process is likely. can be directed not along the arc, as is usually assumed, but at an angle to the arc. In the case studied here, sunward convection is observed everywhere equatorward of the polar arc, and it is possible that the arc is indeed associated with a region of convection reversal. The polar arc is located near the focus of the dawn convection cell (Figure 13b) 
Summary
The IZMEM model for reconstructing the electric fields and horizontal currents in the high-latitude ionosphere was applied to five events occurring during different phases of magnetospheric substorms. The results were compared to in situ Viking electric field data. The level of agreement between the measured and the modeled electric field is different during different phases. This leads us to the following conclusions.
The IZMEM model, and also other similar models relating the electrodynamics of the high-latitude ionosphere to the interplanetary medium, are a useful tool for describing the system. The high correlation between model and observations for growth and expansion phase is suggests that at these times the magnetosphere is mainly directly driven by the solar wind. During recovery phase processes internal to the magnetosphere, i.e., loading-unloading are more prominent, and therefore there is a poorer correlation between model and observations.
In the modeling it is necessary to account for the finite transit time from the solar-wind spacecraft to the magnetopause and also for the intramagnetospheric time delay. The optimum time delays found in this study are consistent with typical delay times discussed in the literature. Another necessity was to account for changes in the IMF during the course ofViking's traversal of the high-latitude region.
